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AB ST RACT 

The RF s e n s i t i v i t y  of 80 SEEI  i n i t i a t o r s  w a s  determined a t  6 test f r e -  
quencies  i n c l u d i n g  b o t h  CW and pulsed  power and i n  two t e r m i n a t i n g  modes. 
The d a t a  were compared w i t h  t h e  SBASI i n i t i a t o r  t e s t e d  a t  FIRL i n  August 
of 1967, and r e s u l t s  of both types  are p r e s e n t e d  i n  t h i s  r e p o r t .  Analys is  
of t h e  d a t a  i n d i c a t e d  t h a t  t h e  SEEI i s  more s e n s i t i v e  than  t h e  SBASI a t  

t i v i t i e s  occurs  i n  t h e  pin-to-pin mode a t  t h e  low and moderate CW f r e -  
quencies .  With pulsed  power t h e  d i f f e r e n c e  i n  t h e  s e n s i t i v i t i e s  of t h e  
two i s  reduced t o  about 2 t o  1 f o r  t h e  pin-to-pin mode and 4 t o  1 f o r  
pin-to-case. Both t h e  SBASI and the SEEI  are s e n s i t i v e  t o  p u l s e d  power 
w i t h  t h e  50% f i r e  l e v e l s  f a l l i n g  approximately i n  t h e  0.02 t o  0.2 w a t t  
decade f o r  a l l  pu lsed  tests and modes. The most s e n s i t i v e  c o n d i t i o n  
occurred  a t  9000 MHz pulsed w i t h  t h e  SEEI  t e rmina ted  f o r  a pins- to-case 
e x c i t a t i o n .  A t  t h i s  condi t ion  a f i r e  w a s  produced w i t h  0.015 w a t t s .  

. a l l  comparable t e s t  f r e q u e n c i e s  and modes. The l a r g e s t  spread  i n  s e n s i -  

I n p u t  i m p e d a c e  measurements conducted i n  t h e  frequency band of 
1.5 t o  1300 MHz w i t h  CW genera tors  showed a marked d i f f e r e n c e  i n  pin-to- 
p i n  v a l u e s  of  impedance. Pins-to-case v a l u e s  showed no g r e a t  d i f f e r e n c e  
between t h e  two types.  
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1. INTRODUCTION 

The purpose of  t h i s  work was t o  determine t h e  RF s e n s i t i v i t y  

c h a r a c t e r i s t i c s  of t h e  SEEI, which as w e  understand i t  i s  t o  s e r v e  as a 

s t r a y  energy i n d i c a t o r  i n  c i r c u i t s  which may la te r  make use of t h e  SBASI 

(S ingle  Bridgewire Apollo Standard I n i t i a t o r ) .  T e s t  r e s u l t s  w i t h  t h e  

SEEI  are t h e r e f o r e  compared t o  previous test r e s u l t s  ob ta ined  w i t h  SBASI 

u n i t s  which were t e s t e d  h e r e  ea r l i e r  t h i s  y e a r  and documented i n  FIRL 
Report No. F-B2303-9, August 1967. 

shown i n  F igure  1-1. 

A photograph of t h e  two i t e m s  i s  

Eighty SEEI u n i t s  were rece ived  f o r  t h e  p r e s e n t  program. The 

u n i t s  were v i s u a l l y  i n s p e c t e d ,  random sampled, and grouped s o  t h a t  in -  

format ion  could be obta ined  wi th  new u n i t s  i n  both  f i r i n g  modes (pin-to- 

pi11 aid pins-to-case).  The o u t i i n e  shown i n  E x h i b i t  "A" s ta tement  of 

work (reproduced i n  t h i s  r e p o r t  as Appendix A) a l l o t s  approximately 60 

new u n i t s  f o r  pin-to-pin tests and 20 new (and 40 used)  u n i t s  f o r  pins-  

to -case  tests, cover ing  6 test f requencies .  Some f l e x i b i l i t y ,  however, 

w a s  fol lowed i n  t h e  a c t u a l  f i r i n g  of  t h e  a l l o t e d  hardware. Before RF 

t e s t i n g ,  a l l  80 u n i t s  rece ived  t h e  fol lowing p r e l i m i n a r y  tests: 

- - -  

1. I n i t i a l  b r idgewire  r e s i s t a n c e  

2. I n i t i a l  i n s u l a t i o n  r e s i s t a n c e  between s h o r t e d  i n p u t  p i n s  

3.  I n i t i a l  pins-to-case capaci tance 

and case a t  6 Vdc h e l d  f o r  30' 5 seconds 

EEDs t h a t  were non-f i res  a l s o  received t h e s e  measurements and t h e  v a l u e s  

r e c o r d e d  i n  t h e  column marked ' ' a f te r ' '  (Appendix B). Also, i n p u t  impedance 

measurements were conducted on 3 new EEDs  i n  b o t h  modes, a t  8 s e l e c t e d  

f r e q u e n c i e s  covering 1.5 t o  1300 MHz (CW only) .  

1 
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2. PARAMETER MEASUREMENTS ON THE SEEI 

The fo l lowing  s e c t i o n  desc r ibes  r e s u l t s  of t h e s e  s p e c i a l  tests. 

Appendix B g i v e s  d e t a i l e d  t e s t  r e s u l t s ,  

2.1 V isua l  I nspec t i on  

A l l  80 EEDs were inspec ted  f o r  b u r r s ,  ben t  p i n s ,  f o r e i g n  

matter, etc. All u n i t s  w e r e  r a t e d  "ok" as a r e s u l t  of t h i s  i n s p e c t i o n .  

2.2 Br idgewi re  Resistance 

The pin-to-pin r e s i s t a n c e  of a l l  u n i t s  w a s  measured wi th  a 

K e i t h l e y  Model 502 milliohmmeter. A l l  b r idgewi res  w e r e  found i n t a c t  and 

V ~ L U = ~  ranged from 4.1 t o  5.25 chms (N~te: The SRASI has  b r idgewi re  

resistances t h a t  range  between .85 t o  1.16 ohms). 

---l-.-- 

2.3 I n s u l a t i o n  Resistance 

E x h i b i t  "A" s ta tes  t h a t  t h i s  test  i s  t o  be made by app ly ing  

6Vdc p ins- to-case  f o r  30 f 5 seconds. The c i r c u i t  used f o r  t h i s  t es t  

i s  shown i n  F igu re  2-1. Note t h a t  with t h i s  c i r c u i t ,  the  c u r r e n t  i s  

l i m i t e d  t o  6 microamps. During t h e  a c t u a l  t e s t i n g ,  less than  10 micro- 

v o l t s  w a s  read  on t h e  vo l tme te r  i n  most cases.  The r e s i s t a n c e  of t h e s e  

were recorded  as g r e a t e r  t han  6 x ld'ohms. 

a s h o r t  i n  t h i s  test  and a subsequent capac i t ance  test. T h i s  EED f i r e d  

when 6 v o l t s  w a s  a p p l i e d  t o  it w i t h  no c u r r e n t  l i m i t i n g  r e s i s t o r .  

One EED (FIRL #8) i n d i c a t e d  

2.4 Pins-to-Case Capacitance 

The capac i t ance  between t h e  two i n p u t  p i n s  and t h e  case of t h e  

S E E I  w a s  i n i t i a l l y  measured on a l l  80 u n i t s  u s ing  a Tek t ron ix  Model 130 
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1 = IOpV 
NOTE THAT 

0 - - IF Rx = 0 
PINS- V = 6 V  

\ I = 6/106 = 6 p A  

LC meter. 

150 kHz. 

readings  on non-f i red u n i t s  showed only s l i g h t  changes from i n i t i a l  

va lues .  

T h i s  ins t rument  measures t h e  c a p a c i t a n c e  u s i n g  a frequency of 

I n i t i a l  v a l u e s  ranged between 3 . 3  and 6.0 p icofarads .  F i n a l  

i 

FOR Rx > O  
Rx = (6  - V )  106/V 

R x  M 6 x IO” 

WHEN V = l O p V  I 
F ig .  2-1 Circuit f o r  6Vdc Insulation Resistance Test 

4 
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3. RF TESTS 

The 6 r e q u i r e d  tes t  f r equenc ie s  ( i n  megahertz) were as 

f o l l o w s  : 

(1) 243 CW 

(2) 5400 CW 

(3) 9000 cw 
(4 )  2700 Pulsed  (1.5 psec./1000 pps) 

(5)  5400 Pulsed  (0.8 psec./400 pps) 

(6)  9000 Pulsed  (1.5 psec./1000 pps) 

Note t h a t  ( 5 )  r e p r e s e n t s  a special p u l s e  width and r e p e t i t i o n  

rate,  t h e  u s u a l  be ing  1.5/1000. The SBASI ( t e s t e d  p r e v i o u s l y )  w a s  n o t  

t e s t e d  a t  5400 MHz pulsed .  

Tables  3-1 t o  3-4 l ists  t h e  complete tes t  r e s u l t s  f o r  bo th  t h e  

SEEI and SBASI i n  t h e  pin-to-pin and pins-to-case modes. F igu res  3-1 

and 3-2 p l o t  t h e  approximate 50% l e v e l s  f o r  bo th  squibs .  Cons ider ing  t h e  

t h e  normal f i r i n g  mode (pin-to-pin, Figure 3 - l ) ,  t h e  SEEI  is  more s e n s i -  

t i v e  by approximately 1 0  t o  1 cons ider ing  CW power. With pu l sed  power 

t h e  S E E I  i s  only approximately 2 t o  l m o r e  s e n s i t i v e .  I n  t h e  second mode 

(pins-to-case,  F igure  3-2) t h e  SEEI and SBASI have almost comparable 

s e n s i t i v i t i e s  i n  t h e  100-1000 MHz decade, cons ide r ing  CW power. With 

pu l sed  power t h e  SEEI  showed t h e  h ighes t  s e n s i t i v i t y ,  w i th  a 50% level 

of about  0.018 w a t t s  a t  9000 MHz. The SEEI i s  more s e n s i t i v e  by about 

4 t o  1 over  t h e  SBASI, i n  t h e  pins-to-case mode, pu lsed  power. 

Considering both  modes, t hese  EEDs are v u l n e r a b l e  t o  pu l sed  

Most probably ,  t h e  h igh  vo l t age  "peak" of t h e  pu l sed  waveform power. 

causes  ar, i n t e r n a l  "arc" t h a t  d i scharges  through t h e  exp los ive .  The 

SBASI i n d i c a t e d  almost i d e n t i c a l  s e n s i t i v i t i e s  i n  both  p o s s i b l e  t e r m i n a t i n g  

modes. The SEEI  w a s  more s e n s i t i v e  i n  t h e  pins-to-case mode. 
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TABLE 3-1 RESULTS OF PIN-TO-PIN PROBING TESTS (SEEI) 

T e s t  Freq Power Power t o  Now- 
(W Mode EED (Watts) F i r e s  - No. - F i r e s  

1789 243 cw 0.10 
0.45 
0.65 
0.75 
2.0 
5.0 

mean 

wa t t s  
.55-. 60 

1791 5400 cw 1 .o 
2.0 mean 

~3.5 w a t t s  2.5 
3.0 
4.0 

1793 9000 cw 0.50 
2.5 
3.5 
5.0 
5.5 
6.@ 

mean 
4 . 0  wa t t s  

1787 2700 pu lsed 
1.5/1000 

'. 050 
,065 
,075 
,100 
,150 
.200 
.250 
.500 

1 

mean 
Q. 100 wat ts  

1793 5400 pul sed 
0.8/400 

,050 
,075 
.loo 
,150 
.250 

mean 
%.075 w a t t s  

1 
2 
2 
1 

mean 

w a t t s  

1797 9000 pu 1 sed .015 
*020 .0225-. 025 .0225 
.025 

1 .5/1000 



TABLE 3-2 RESULTS OF PINS-TO-CASE PROBING TESTS (SEEI) 

Tes t  
No. 

1790 
- 

1792 

1796 

1788 

1794 

1978 

Freq Power Power t o  NOW- 
( MHz 1 Mode EED (Watts) F i r e s  F i r e s  - 

1 0 
2 2 
1 0 

2 0 
3 0 
3 0 

243 cw 0.75 
1 .o mean 
1.25 ~1 .O w a t t s  

3.0 mean 
4.0 ' ~ 8  wa t t s  5.0 

5400 cw 

Subsequent t e s t s  o f  m i  s f  i r e s  produced 
non- f i res  a t  8 wa t t s  

9000 cw 1 
2 
1 

mean 
118 wa t t s  

3.5 
7.5 
8.0 

0 
1 
0 

2700 pu 1 sed .050 2 n 
1 .5/1000 .075 

?..Ub3 I 0.100 

- 
1 mean 

npp wat ts  

5400 p u l  sed .020 
0.8/400 .025 mean 

,030 .025-. 030 
.050 wat ts  
.079 
.loo 

9000 pu lsed .010 
1 .5/1000 .0125 mean 

.0150 .0175-. 02 

.0175 wat ts  

.020 

9 
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TABLE 3-3 RESULTS OF PIN-TO-PIN PROBING TESTS (SBASI) 

j Test Freq Power Power t o  - No. (MHz 1 Mode E E D  (Watts) I 
I 

1736 10 cw 0.10 
1 
~ 

1737 243 cw 

1738 950 cw 

3.0 
4.0 
4.5 
5.0 
6.0 
7.0 

0.10 
5.0 
8.0 
9.0 

10.0 
15.0 

0.10 
3.0 
5.0 
6.0 
7.0 
8.0 

10.0 

1739 2700 pu 1 sed 0.1 
1 .5/1000 0.2 

0.3 
0.5 

1740 9000 p u l  sed 0.10 
1.5/1000 0.125 

0.150 
0.20 
0.30 

10 

mean 

watts 
4.5-5.0 

mean 
9-1 0 
watts 

mean 
6-7 
watts 

mean 

watts 
0.2-0.3 

mean 
%O. 12 watts 

NOW- 
Fires 

2 
1 
1 
1 
1 
0 
0 

2 
1 
3 
0 
1 
0 

2 
1 
1 
2 
0 
0 
0 

3 
2 
0 
0 

4 
0 
0 
0 
0 

Fires 
0 
0 
0 
1 
1 
1 
1 

0 
0 
0 
1 
1 
1 

0 
0 
0 
1 
1 
1 
1 

0 
1 
2 
1 

0 
2 
3 
1 
1 
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Tes t  
No. 
1741 
- 

1742 

1743 

1744 

1745 

1749 

TABLE 3-4 RESULTS OF PINS-TO-CASE PROBING TESTS (SBASI )  

Power Power t o  NOW- Freq 
(MHz) Mode EED (Watts) - F i r e s  F i r e s  

0.10 2 0 
.50 mean 1 0 
.75 .75-1 .O 3 0 

1 .o wa t t s  0 2 
2.0 0 1 
4.0 0 1 

10 cw 

243 cw .10 
.50 
.75 

1 .o 
1.5 
2.0 

mean 
%.5 wat ts  

.10 2 0 
2.0 mean 3 0 
2.25 2.0-2.25 1 2 
2.50 wat ts  0 1 
5.0 0 1 

950 cw 

2700 P l  .10 2 0 11 sed 
0 1 
2 2 
2 0 

mean 1.5/1000 .125 
o2 O  Q.20 wat ts  .25 
.30 0 1 

3 0 
2 1 
0 2 
0 2 

mean 

wa t t s  

9000 pu 1 sed .080 
085 .085-. 090 .090 

. loo 

1.5/1000 

.75 1 0 
1 .o mean 1 0 
3.8 >>5 w a t t s  1 0 
5.0 1 0 

1.5 cw 

11 
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4. INPUT IMPEDANCE 

The impedance re ferenced  a t  t h e  base of t h e  SEEI  w a s  determined 

i n  bo th  t h e  pin-to-pin and pins-to-case modes a t  1.5,  3 ,  10 ,  100, 250, 

500, 900 and 1300 MHz. Measurements were made on 3-new squ ibs  a t  ve ry  

low power and t h e  r e s u l t s  averaged. Table 4-1 shows t h e s e  d a t a  as w e l l  

as t h e  prev ious  d a t a  on t h e  SBASI which w a s  conducted i n  an i d e n t i c a l  

manner. Also shown i n  Table  4-1 i s  the c o n d u c t i v i t y  (G)  which i s  ob- 

t a i n e d  from ( Z )  by 

where Z = R + jX 
The (Z) d a t a  from Table  4-1 i s  p l o t t e d  i n  F igure  4-1 and 4-2 which re la tes  

t h e  d a t a  t o  50 ohm t r ansmiss ion  l i n e s .  (Caution: No a t tempt  should be  

inade t o  use  t h e  v a l u e  of t h e  r e f l e c t i o n  c o e f f i c i e n t s  ( p )  as i n d i c a t e d  on 

F igu res  4-1 and 4-2 as a b s o l u t e  va lues ,  s i n c e  p w i l l  v a r y  wi th  r e s p e c t  t o  

t h e  c h a r a c t e r i s t i c  impedance of t h e  t ransmiss ion  l i n e  used as a r e fe rence .  

However, s i n c e  a common base  of r e fe rence  has  been chosen, d i f f e r e n c e s  

i n  Z d a t a  between t h e  SEEI and SBASI have some meaning.) 

- 

The Z d a t a  shows cons iderable  d i f f e r e n c e s  between both  squ ibs  

i n  t h e  pin-to-pin mode. 

and t h e  SBASI a 1 ohm br idgewire  i s  r e f l e c t e d  i n  t h e  v a l u e s  of Z a t  low 

f r equenc ie s .  

The f a c t  t h a t  t h e  SEEI has  a 4.5 ohm br idgewire  

The pins- to-case Z d a t a  show only  s l i g h t  d i f f e r e n c e s  i n  impe- 

dance wi th  t h e  SEE1 i n d i c a t i n g  s l i g h t l y  h ighe r  r e f l e c t i o n  c o e f f i c i e n t s  

as r e fe renced  t o  a 50 ohms l i n e .  

12 
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5. SUMMARY AND CONCLUSIONS 

I 

RF t e s t i n g  wi th  t h e  SEEI has shown t h a t  i t  i s  more s e n s i t i v e  

than  t h e  SBASI a t  a l l  test  f requencies  and modes. The l a r g e s t  sp read  i n  

s e n s i t i v i t y  (approx. 10  t o  1 )  occurs  wi th  CW power i n  t h e  normal br idge-  

w i r e  (pin-to-pin mode). However, both t h e  SEEI  and SBASI are q u i t e  sen- 

s i t i v e  t o  pu l sed  power (50% levels between 0.02 t o  0.2 w a t t s )  and t h e i r  

sp read  reduces  t o  about  2 t o  1 f o r  pin-to-pin comparisons and 4 t o  1 f o r  

pins-to-case.  

t h e  most s e n s i t f v e  cond i t ion  and one EED f i r e d  wi th  15 m i l l i w a t t s  

(Table 3-1). 

The SEEI i n  t h e  pins-to-case mode a t  9000 MHz pulsed  w a s  

Owing mainly t o  t h e  f a c t  t h a t  t h e  SEEI has  a 4.5 ohm br idgewi re  

and t h e  SBASI a 1 ohm, t h e  impedance d a t a  were q u i t e  d i f f e r e n t  i n  t h e  

pin-to-pin mode. I n  t h e  pins-to-case mode t h e s e  d a t a  show no  p a r t i c u l a r l y  

l a r g e  d i f f e r e n c e s  . 
It should  be  noted t h a t  the RF s e n s i t i v i t y  tests performed i n  

t h i s  s t u d y  were of a probing n a t u r e  and conducted wi th  a minimum of t e s t  

i t e m s .  While t h i s  technique  has  proven t o  be e f f e c t i v e  i n  i n d i c a t i n g  

t r e n d s ;  f o r  example, a t  which frequency i s  t h e  g r e a t e s t  s e n s i t i v i t y  ob- 

t a i n e d  o r  i s  one dev ice  more s e n s i t i v e  than  ano the r  a t  a given frequency,  

t h e  a b s o l u t e  v a l u e s  must b e  used with g r e a t  cau t ion .  

v a l u e s  genera ted  from a 40 i t e m  Bruceton test a t  a g iven  condi t ion  could 

produce a v a l u e  marked by d i f f e r e n t  from t h e  "approximate means" which 

w e  have e s t ima ted  from t h e  probing tests. 

The mean f i r i n g  

Furthermore,  i f  t h e  intended u s e  of t h e  SEEI  is  t o  r e p l a c e  t h e  

SBASI i n  systems tests where t h e  e n t i r e  assembly i s  i r r a d i a t e d  and success  

o r  f a i l u r e  based on whether o r  n o t  the  SEEI  f i r e s ,  then  a work of c a u t i o n  

is  i n  order .  

mode p r i m a r i l y )  a system could b e  a poor match f o r  t h e  SEEI  and a good 

match f o r  t h e  SBASI, t h u s ,  even though t h e  SEEI is  more s e n s i t i v e  i t  might 

not f i r e  i n  such a system whereas t h e  SBASI would fire. 

Because of t h e  g r e a t  d i f f e r e n c e s  i n  impedances (pin-to-pin 

- 16 - 
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Exhi b i  t "A" 

STATEMENT OF WORK 

ScoDe 

I 
1 

I 

I 

I I 

I 

I 
1 
i 

I 
I 

The purposes  of t h i s  work w i l l  be  t o  estimate t h e  r a d i o  frequency 

( r f )  s e n s i t i v i t y  of t h e  S t r a y  E l e c t r i c a l  Energy I n d i c a t o r  (SEEI) . 
dev ices  w i l l  b e  supp l i ed  as GFE t o  GAEC f o r  u s e  on LM v e h i c l e s  as a 

Radio Frequency (RFI) de t ec to r .  

s i t i v i t y  th re sho ld  f o r  v a r i o u s  f requencies  i s  mandatory. 

These 

Therefore  knowledge of t h e  u n i t ' s  sen- 

General Requirements 

Visual  i n s p e c t i o n  and checkout measurements such as electrical  

b r idgewi re  r e s i s t a n c e ,  i n s u l a t i o n  r e s i s t a n c e ,  etc., w i l l  b e  taken  and 

recorded  on each u n i t  p r i o r  t o  any a c t u a l  tests t o  be conducted and, 

when a p p r o p r i a t e ,  a f t e r  each test. 

This  test w i l l  be  a probing test  us ing  80 u n i t s  t o  examine r f  

s e n s i t i v i t y  a t  s i x  f requencies .  

Deta i  led Requirements 

The sugges ted  procedure t o  b e  fol lowed i s  o u t l i n e d  below: 

a. Randomly s e p a r a t e  t h e  u n i t s  i n t o  six groups of t e n  each. 

b. Informat ion  concerning i n s p e c t i o n  and e lec t r ica l  measurements 

of each  group w i l l  b e  recorded on d a t a  s h e e t s  and w i l l  i nc lude  b u t  n o t  

n e c e s s a r i l y  b e  l i m i t e d  to :  Group des igna t ion ,  br idgewire  r e s i s t a n c e ,  

i n s u l a t i o n  r e s i s t a n c e ,  pin-to-case capac i tance ,  v i s u a l  i n s p e c t i o n  and 

any p e r t i n e n t  remarks. The fol lowing tests w i l l  b e  conducted on each 

u n i t  p r i o r  t o  any r f  t e s t i n g ,  and when a p p r o p r i a t e  upon completion of 

each test. 

(1) Visua l  I n s p e c t i o n  - Each i n i t i a t o r  s h a l l  be  v i s u a l l y  
in spec ted  f o r  b u r r s ,  ben t  p i n s ,  f o r e i g n  matter o r  any 
apparent  de fec t .  Any abnormal i t ies ,  whether considered 
a d e f e c t  o r  n o t ,  s h a l l  b e  recorded. 

A- 1 



I 

Bridgewire  Resistance - The resistance of t h e  br idgewire  
s h a l l  be measured and recorded us ing  an ins t rument  
having an accuracy equa l  o r  greater than  t h e  Al inco  
C i r c u i t  Tester . 
I n s u l a t i o n  Resistance - The r e s i s t a n c e  between t h e  
s h o r t e d  i n i t i a t o r  p i n s  and the  body of t h e  i n i t i a t o r  
s h a l l  be measured f o r  each i n i t i a t o r  by applying a 
v o l t a g e  no t  g r e a t e r  than  s i x  v o l t s  d-c fo r .  no longe r  
than  30 2 5 seconds. 

Pins-to-case Capaci tance - The capac i t ance  between 
bo th  p i n s  s h o r t e d  t o g e t h e r  and t h e  case s h a l l  be 
measured and recorded. 

Impedance Measurements - These measurements w i l l  be  
made pin-to-pin and pin-to-case over  t h e  range of 1 
t o  1300 MHz. The d a t a  s h a l l  be recorded. 

C. A f t e r  t h e  tes ts  descr ibed  i n  Paragraph b. have been completed 

on a l l  u n i t s  and t h e  d a t a  recorded,  a probing type  of tesr s h a l l  be con- 

ducted. 

energy s h a l l  b e  app l i ed  through the  br idgewire  (pin-to-pin) f o r  a maximum 

of f ive minutes. 

fo l lowing  condi t ions:  

Ten u n i t s  w i l l  be exposed at each frequency. For t h i s  test  r f  

S p e c i f i c a l l y ,  t h e  tests s h a l l  be  conducted under t h e  

Frequency S i g n a l  Type Number of U n i t s  

240 cw 10 

2 700 Pulsed 10 

5400 Pulsed (0.75 psec 10  

9000 Pulsed  10 

5400 cw 10 

9000 cw 10 

@400 PRF) 

The d a t a  from t h i s  tes t ,  along wi th  any o t h e r  p e r t i n e n t  f i r i n g  d a t a ,  such 

as f u n c t i o n i n g  t i m e  and f i r i n g  p u l s e  d u r a t i o n  and c u r r e n t  app l i ed  s h a l l  

b e  s y s t e m a t i c a l l y  recorded. Based on t h e  informat ion  c o l l e c t e d  a curve 

w i l l  b e  p l o t t e d  of power l e v e l  t o  f i r e  ve r sus  f requency f o r  t h e  pin- to-pin 

mode . 
A-2 
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d. The tests o u t l i n e d  i n  Paragraph C. w i l l  be  r epea ted  u s i n g  

f i v e  unexposed u n i t s  and f i v e  exposed u n i t s  l e f t  from t h e  Paragraph C. 

tests. The r f  energy i s  t o  b e  app l i ed  between s h o r t e d  br idgewire  p i n s  

and i n i t i a t o r  case f o r  t h i s  test. Other cond i t ions  s h a l l  remain t h e  same. 

e. P o s t - f i r i n g  examination and measurements on "non-fires" are 

t o  be  performed as o u t l i n e d  i n  Paragraph b. 

recorded as before .  

The lnformat ion  s h a l l  b e  

f .  The F rank l in  I n s t i t u t e  s h a l l  r e t u r n  the  u n i t s  when advised  

by NASA. 

g. A d e t a i l e d  t es t  r e p o r t  which documents t he  r e s u l t s  of a l l  

tests, inc lud ing  equipment and procedures used,  and o t h e r  p e r t i n e n t  d a t a  

i n c l u d i n g  recommendations, and conclusions w i l l  be  w r i t t e n  upon t h e  com- 

p l e t i o n  of  t h e  program. 

I A- 3 
I 

*E FRANKLIN I N S m E  RESEARCH LABORATORIES 



APPENDIX B 

PRE-FI  RING TEST DATA SHEETS 

B 

$?&E FRANKLIN INSTITUTE RESEARCH LABORATORIES 



I -  

N 

U 

- 

* 

d 

6 
. 

. 
0 

b 

l n m  
a a 

-.d ln 

e- 
0 

>-I * m x  
N . 

0 0  

3 a 0  

U 

P 

b 
C 

C 

l n o  
u m  
. . 

2 2  
0 0  

U r n  

\D 

U 
. 

B- 1 



I 

N 

4 
. 

C ’  

-# 

m 
N 

U 
e 

si 
0 

00 
rl 

rl 
rl 
0 
r( 
X 

m m  
u u  

e . 

.# .# 

4 4  

4 4  
e e 

s i s i  
0 0  

m o  
r l h l  

B-2 



B-3 



i 

'b- 
I W  w 
5 



. 

3 
E m  m o  
A d  

.t 

0 

a 
. 

r i a  
m u  

e 

* 

* 

a m  
u u  

e . 

O d  
m m  
. 

B-5 

N 

m 
. 
. 
G 

gk.2 

0 

0 0  

N O  
u - 4  



B-6 



B-7 



rl 
rl 
0 
d 
X 

B-8 


